INTRODUCTION
Water chemistry plays a key role in understanding the ground water quality, and this aspect is not completely understood so far. Although the variation in water chemistry is purely natural and entirely random, water with high amounts of different unwanted chemical elements may prove fatal to the life on earth. No doubt, the chemistry of groundwater is exceedingly complex, but information gathered on various factors can indicate a large extent of the groundwater quality of a specific area or a particular place. This paper presents an account of the chemistry of groundwater based on the data obtained and analyzed from the study area. Chemical characteristics of the ground water determine the usefulness of its consumption for different purposes such as domestic, commercial and industrial. Hence, investigations leading to the ground water chemistry assume high significance as they unrevealed various factors regarding its quality, velocity and direction of its movements. Earlier studies indicate that the chemical composition of groundwater depends mainly on factors like geology, soils, biological process, topography and climate (Davis and DeWiest 1966, Todd 1980) . Following the format used in standard hydro geological presentations, a brief background of the general chemistry of individual elements in the study area is given here, which facilitates better understanding of their behavior in aqueous phase.
Groundwater is one of the earth's most vital renewable and widely distributed resources, as well as an important source of water supply throughout the world. The quality of water is a vital concern for mankind, since it is directly linked to human welfare. Groundwater can become contaminated naturally, or because of numerous types of human activities; residential, municipal, commercial, industrial, and agricultural activities can all affect groundwater quality (Jalali, 2005a;  Rivers et al., 1996; Kim et al., 2004; Goulding, 2000) . Quality of water is as important as the availability of water, because it is directly related to health and the environment (Hari Krishna et al., 2013).
Contamination of groundwater can result in poor drinking water quality, loss of water supply, high cleanup costs, high costs of alternative water supplies, and/or potential health problems. A wide variety of materials have been identified as contaminants found in groundwater. These include synthetic organic chemicals, hydrocarbons, inorganic cations, inorganic anions, pathogens, and radio nuclides (Fetter, 1999) . The importance of water quality in human health has recently attracted a great deal of interest. In developing countries like India, around 80% of all diseases are directly related to poor drinking water quality and unhygienic conditions (Olajire and Imeokparia, 2001; Prasad, 1984) .
Groundwater is a valuable natural resource that is essential for human health, socioeconomic development, and functioning of ecosystems (Humphreys, 2009; Steube et al., 2009 ). In India, severe water scarcity is becoming common in several parts of the country, especially in arid and semi-arid regions. The overdependence on groundwater to meet everincreasing demands of domestic, agriculture, and industry sectors has resulted in overexploitation of groundwater resources Usually, various chemical constituents of water occur as dissociated particles or ions. The chemistry of groundwater in the present area of investigation with respect to some major elements as well as their chemically related properties has been determined, using standard laboratory procedures. Totally 48 groundwater samples were collected along with groundwater levels.
Study Area
The Central Godavari Delta is part of East Godavari district, Andhra Pradesh and lies in between 81°40ꞌ and 82°25ꞌ East longitudes and 16°15ꞌ and 17°00ꞌ North latitudes and is part of the well known Konaseema Region. The study area is bounded by the Bay of Bengal in the east and in the south, where as in the North, it is bounded by the river Gautami Godavari and in the west by the river Vasishta Godavari. The study area is covered by 16 mandals. The administrative divisions of the study area are given in Table 1 
Aquifer Geometry
The aquifer mapping in the area was carried out by the Central Ground Water Board, which indicates the disposition of various aquifers in the area. The first aquifer, which is present up to a maximum of 34m below MSL is unconfined whereas the other aquifers are confined. The disposition of aquifers is as given below in Table 2 . (CGWB, During the present study, Chemical Quality variation in the unconfined aquifer was studied by establishing 48 key observation wells in the area, all of which are tapping the unconfined aquifer. It was reported that the quality of ground water in the deeper aquifers is saline. The exploratory wells drilled in this area also indicate higher concentration of salts in the deeper aquifers. 
2011)

Ground Water Levels
As a part of this study, the water levels in this area were monitored in the 48 key observation wells established in the area. During the Pre monsoon season in the year 2010, water levels in the area is in general in the range of 2-4m bgl except in small pockets where it is more than 4.0 m bgl near Lankala Gannavaram ( Figure 6 ).
Depths of water levels during November, 2010 are mostly less than 1.0m except in the area near Lankala
Gannavaram, where it is more than 2.0 m bgl (Figure 7) . 
Ground Water Chemistry
The quality of ground water mostly depends on the lithological composition of various rock types through which the ground water passes. Ground water pollution can be caused by artificial sources like sewerage, organic & inorganic dumps and etc. As the area having proximity to the sea, it has a major cause for quality deterioration due to the hydraulic connectivity between the huge reservoirs of saline water i.e. sea and the aquifer system. To study the general quality in the area and any influence and/or impact of the sea water, ground water samples were collected from key observation wells during May 2008 and January 2011 and studied.
Distribution of Electrical Conductivity
The Electrical conductivity is defined as the reciprocal of electrical resistance, and it measures the ability of water to conduct electric current. It is an index of mineralization in ground water. BIS prescribes 500 mg/l of Total Dissolved Solids as desirable limit and 2000 mg/l as maximum permissible limit in the absence of any alternate source (BIS, 1991).
These limits correspond to 750 and 3000 s/cm at 25° of electrical conductivity respectively. The electrical conductivity measured in a field during the study periods, which are used for understanding the temporal variations in the quality of the area. The electric conductivities measured from the field as well as in the laboratory are provided in Table 3 .
The field Electrical conductivity during pre monsoon 2008 in most of the area is under 3000 s/cm at 25° except at N. Kothapalli. The area near the coast mostly shows an Electrical conductivity less than 1500 s/cm at 25° and is presented as Figure 8 . During Post Monsoon Season it is well within 3000 s/cm at 25° in the entire area and near the coast, it is less than 1500 s/cm at 25°. The Electrical conductivity distribution during post monsoon 2008 is presented as Figure 9 .
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Malikipuram, Katrenikona mandals near the coast, which have shown higher values. The distribution of Electrical conductivity is presented as Figure 12 . During Post Monsoon Season it is well within 3000 s/cm at 25°in the entire area.
The Electrical conductivity distribution during post monsoon 2010 is presented as Figure 13 .
The distribution of Electrical conductivity of the samples collected from the key wells and analyzed at the laboratory has been presented in Figure 14 and Figure 15 . This Electrical conductivity also shows that some area in 
Temporal Variation in Chemical Quality in Terms of Electric Conductivity
Perusal of the table indicates that there is a conspicuous change in the quality of ground water during various seasons. Especially, the electric conductivity during the pre monsoon season is more than that of the post monsoon season.
In some situations, even in the pre-monsoon season, the electric conductivity is much higher than that of the previous pre Ground water in the coastal aquifers exists in hydraulic connectivity with the sea water. Hence, the situation is very delicate and requires a precise management strategy to obstruct the sea water intrusion or upcoming, which will either permanently or temporarily deteriorate the ground water quality in the aquifer or in the wall. All these possibilities of this Delta and Its Significance in Hydrodynamics of the Area www.tjprc.org editor@tjprc.org type of pollution are inadvertently from the activities of human beings. Normally, the natural flow of ground water is towards the sea, with the decreasing head towards the sea. As long as there is no ground water abstraction in any coastal aquifer, the hydraulic gradient is maintained at the maximum and the fresh water discharges into the sea are at the maximum. Once the human activity of ground water withdrawal starts, the hydraulic head starts decreasing, which result in the decrease of the fresh ground water discharges into the sea. The situation induces the fresh water -saline water interface starts its journey towards the land. Depending on the quantum of abstraction, Fresh water head above mean sea level and the upcoming effect interferes with the quality of the water being pumped. When the withdrawal increases abundantly, the hydraulic head diminishes to a situation, when the reversal of hydraulic gradient occurs making the aquifer saline.
The unconfined aquifer in this area is up to 34m below MSL and the ground water in this aquifer is fresh 
CONCLUSIONS
Due to the less availability of surface water either in the form of rainfall, or in the form of canal water in the tail ends, farmers use ground water through filter points. Because of the ground water abstraction in the area, the fresh watersaline water interface was disturbed and the quality of ground water was deteriorated in the water stress periods. Even though, in the present study it was observed that the quality attains its normal values in the excess rainfall years, there is a possibility of irreversible deterioration in the future. Hence, there is an urgent need for monitoring the fresh water -saline water interface by constructing a purpose built observation wells, with predefined monitoring parameters of level and quality with reference to depth, and assess the interface on a regular basis and prepare more robust ground water management plans for this area.
